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Heritability estimates for alcoholism, nicotine dependence, cannabis 
and other illicit drug use disorders across samples of twins
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Caspi et al. Nature Reviews Neuroscience 7, 583–590 (July 2006) | doi:10.1038/nrn1925

Gene – Environment Interaction
(GxE)
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- 13 studies
- DRD2 A1 x high levels of stress on alcohol dependence (2 studies)
- Contradictory results obtained in GxE studies of 5-HTT-LPR (6 studies)
- MAOA-LPR x maltreatment or sexual abuse on alcohol use or 

dependence (3 studies)
- GABRA2 x marital status on alcohol dependence
- CRHR1 x negative life events on adolescent alcohol comsumption



Caspi et al., Biol Psychiatry, 2005 Henquet et al., Schizophr Bull, 2008
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Prévalence du génotype à risque

Risque attribuable et maladies communes

rapport des taux de la maladie chez les individus exposés et non exposés proportion de cas dans la population qui peut être imputée au facteur de risque



i.e. correlation



From GWAS to Genome-Wide-
Association Studies (GEWIS) ?

• May require larger samples than GWAS due 
to multiple testing

• To assess environmental risk factors precisely 
and reliably (Moffitt et al. 2006):
– Proximal measures; preferably not retrospectively
– Multi-informant data
– Developmental-specific assessments
– Noticing cumulative effects of environmental 

influences



.��/���	���
.�0����)��	�����/�����1��������





Figure 1 - Hippocampal glucocorticoid receptor expression.

From the following article
Epigenetic regulation of the glucocorticoide receptor in human brain associates with childhood abuse
Patrick O McGowan, Aya Sasaki, Ana C D'Alessio, Sergiy Dymov, Benoit Labonté, Moshe Szyf, Gustavo Turecki & Michael J Meaney
Nature Neuroscience 12, 342 - 348 (2009) Published online: 22 February 2009

…even in humans



Figure 2 - Methylation of the NR3C1promoter in the hippocampus.

From the following article
Epigenetic regulation of the glucocorticoide receptor in human brain associates with childhood abuse
Patrick O McGowan, Aya Sasaki, Ana C D'Alessio, Sergiy Dymov, Benoit Labonté, Moshe Szyf, Gustavo Turecki & Michael J Meaney
Nature Neuroscience 12, 342 - 348 (2009) Published online: 22 February 2009



Van Os et al. Schizophor. Res. (2008)
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McCarthy et al., Nature Rev Genet, May 2008
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